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Abstract 
The area of Green information technology (IT) has become a signflcant issue for current 
organizations around the world because it is not only affects their profit margins but also the 
sustainability of environment through the increased in energy costs. Specflcally, in focusing of 
carbon emissions that meant organizations are motivated more than ever to monitor their 
sustainability environment. The imperative roles of carbon emissions into the area of Green IT where 
they believed in reductions of energy emissions can be made. Reviews of the literature(i.e.,DOI 
theory, TOE theory and technology adoption) and preliminary findings in manufacturing and 
services firms are presented. We classififirms into three main groups based on the earliness of green 
innovation adoption, namely adopters, prospectors, and laggards. Three groups of factors influencing 
adoption decisions are identiJied, including organizational, technology and environmental 
factors. Tnis paper accentuates the importance of adoption of Green IT, which can have a detrimental 
effect on business profitability and sustainability. Therefore, the results are interpreted and 
subsequently discussed. The paper is relevant to both researchers and business practitioners. 
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1. Introduction 
Many countries over the past decade have been discussing how to change the way humans live 
and behave to reduce their impacts on the environment, encouraging economic development and 
promote social welfare. Environmentally, sustainability has drawn significant interest among 
researchers in targeted articles in the specialized journal (Chen et al, 2008). Consequently, the 
use of information technology through green application is important and is becoming a business 
tool for improving sustainability and profitability of an organization's performance. In addition, 
according to a research conducted and reported by Mines (2008) that green adoptions of IT were 
predicted to reach $24 billion, by 2010, in using the outsourcing of green consultant services. 
Green IT has surfaced to the forefront of the debate on the environmental impact of businesses. 
Greening 1T can therefore lead not only to reduction in carbon emissions but also to significant cost 
savings (Mines, 2008; Donston, 2007; Nunn, 2007). The adoption of Green IT can be considered 
as a critical factor not only for the sustainability of business but also the success of the low- 
carbon economy (Mines, 2008; MolIa, 2008). Mines (2008), stated during 2008-201 0, many 
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of the organizations are expected to jump on the Green IT as the opportunities and potentials of 
Green IT might be attractive, the extent of Green IT adoption and the actual realization of the benefits 
that Green IT to remain unknown. 
However, Green IT requires new organizational capabilities. Strategies in Greening JT have to start 
with a clearly defined assessment of where the organization is, its intended state and how far along the 
Green IT path it has progressed (Molla, 2009). The roles play by the key stakeholders, such as 
vendors, 1T professionals, business executives and the government considers as a factor in Green IT 
but that also implicitly considers the environmental sustainability impacts IT activities and economics. 
Nevertheless, in Malaysian manufacturing industry, very few researchers investigated the Green 1T 
adoption and implementation. Even though some of these firms preferred more usage of Green lT, but 
somehow they have to delay the Green IT adoption investment due to some obstacles and problems 
occurred maimah, 2009). However, there are some manufacturing companies dare enough to take the 
risks and adopt a few Green IT applications. 
2. Models of IT Adoption 
2.1 ICTs and Sustainability 
In the last few decades, the advance of ICT based business and social practices have transformed 
many such as business into e-business and economy to e-economy. By referring to economies, ICTs 
are highly playing critical roles in transforming and generating economic opportunities. Sustainability 
is "the ability of one or more entities, either individually or collectively, to exist and thrive (either 
unchanged or in evolved forms) for lengthy timeframes, in such a manner that the existence and 
flourishing of other collectivities of entities is permitted at related levels in related systems" (Starik 
and Rands, 1995:909). Additionally, Hart (1997), sustainability refers to meet the needs of present 
generations without compromising the ability of future generations to meet their needs. The potential 
of technology to create sustainable business and society is widely accepted (Olson, 2008; Gonzalez, 
2005; Hart, 1997). Issue of Green IT has emerged as one of the top issue concerning in the context of 
the technology-sustainability. 
2.2 Green IT 
Green JT provides a distinct means to different people. Previous literature on the adoption of green 
process technologies and green supply chain practices and emerging practitioner oriented Green JT 
publications show various understanding on it in many ways. As stated by (Hart, 1997): 
Green IT is an organization's ability to systematically apply environmental sustainability 
criteria (such as pollution prevention, product stewardship, use of clean technologies) to the 
design, production, sourcing, use and disposal of the IT technical infrastructure as well as 
within the human and managerial components of the IT infrastructure. 
Gonzalez (2005) noted that green process technologies can be classified as the end of pipe 
technologies and clean technologies. Additionally, from a strategic perspective, green strategy 
articulates a business's intention to cultivate good environmental stewardship while at the same time 
pursuing economic goals (Olson, 2008). Contrast from IT perspectives, Green IT implies technologies 
and initiatives to reduce the power, cooling and real estate costs associated with data centre operations 
(Mines, 2008; Nunn, 2007; Rasmussen, 2006). 
The adoption of green technologies, although, to some extent, could be similar to the adoption of 
other technologies, it has number of differences (Molla, 2008; Olson, 2008; Gonzalez, 2005). As 
stated by Olson (2008), green initiatives take a longer period to break-even and are likely to play very 
significant roles in the adoption of green technologies and can force some business to accept 
technology, even if they do not have a strong intention to do so (Olson,2008; Gonzalez, 2005). 
2.3 Technology Adoption 
Technology Adoption constitutes the commitment to use and the incorporation of a new technology 
by an organization (Rouse, 2000). As describe by Rouse, technology adoption process can be 
segmented into sense making, decision process and implementation. Once the individuals in 
organization make 'sense; of a new technology to be adopted, there will be decision making. In the 
industry, usually the entrepreneurs or CEOs have the choices about the timing and intensity of 
technology adoption (Baum, 2001). Although the ultimate decision is made on the demand side, by 
nature benefits and costs can strongly influence the decision process along with suppliers of new 
technology (Hall and Khan, 2003). 
As defined by Baum (2001), technology adoption is the application of new science to improve 
products or processes. In addition, Rouse (2000) mentioned technology adoption constitutes the 
commitment to use and the incorporation of a new technology by an organization. The choice to adopt 
technology is a strategic choice that is important for business performance. As in the case of the 
investment decision, the choices of adopting technology not only influenced by the benefits and costs, 
but also demand and decision made by suppliers of the new technology (Khan and Hall, 2003). 
Khan and Hall (2003) divided the factors that determine the new technology adoption into three 
groups: those that influence the demand for adoption, supply characteristics of the new technology, 
and the characteristics of the environment in which the adoption decision takes place. The obvious 
factors that influence the demand for technology adoption decision take place. The obvious factors 
that influence the demand for technology adoption are the availability of complementary skills and 
inputs, the strength of relation to the firm's customers, and the importance of network effects. For the 
supply side, the important factors identified by Khan and Hall (2003) are the improvements made to 
the technology after its introduction, the invention of new uses for the technology, and development 
of complementary inputs such as user skills and other capital goods. And finally in environmental and 
institutional factors, the major determinants of technology adoption market structure and firm size, 
and also government and regulation. 
In a study done by Baum (2001), he proposed a theory of internal and external forces that affect 
strategic decision-making and action on the technology decision. He revealed five factors that are 
important in technology adoption decision: (1) technology strategy, (2) expected cost savings, (3) 
customer attraction, (4) competitive threat, and (5) financial resources. The understanding of these is 
still lacking and need for the research to look into them with more rigorous approach. 
Shapira and Rephann (1996) found that the important variables that influence the decision to adopt 
technologies vary from technology to technology. Among the key influences on technology adoption 
include: the role of information and time; the cost-performance of technology relative to other 
production factors; individual firm's characteristics such as size, age or ownership; managerial and 
labor qualities; industry, product and market factors; inter-firm linkages and relationships; spatial 
agglomeration and proximity; aggregate business and economic conditions; and the institutional and 
policy environment. Hence, the need to integrate the knowledge in it in a more systematic manner, in 
order to find the answer to those gaps. 
2.4 Innovation Adoption 
Reviews of theory for adoption models for the information technology usage at the firm level are 
diffusion of innovation (DOI) by Rogers (1995) and the technology, organization and environment 
(TOE) framework (Tornatzky and Fleisher, 1990). DO1 theory at firm level, innovativeness is related 
to such independent variables as individual characteristics, internal organizational structural 
characteristics, and external characteristics to the organization (Rogers, 1995) (Figure I). 
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Fig. 1 : Diffusion of Innova tion 
Individual characteristics describe the leader attitude toward change, while an internal characteristic 
of organizational structure includes centralization, complexity, formalization organizational slack and 
size. Nonetheless, an external characteristic of organization refers to system openness (Rogers, 1995). 
Based on DO1 theory sees innovations as being communicated through certain methods over time and 
within a social system. There are five types of innovation adopters: innovators, early adopters, early 
majority, late majority and laggards (Rogers, 1995). Thus, innovators are the fastest adopters while 
laggards are the slowest adopters. However, the innovation process in organization is much more 
complex, as it involves a number of individuals, including supporters and opponents of the new idea 
as they play a role i n  the innovation-decision (Oliveira and Martins, 2009). 
2.5 Technology, Organization, and Environment (TOE) framework 
TOE framework was developed by Tornatzky and Fleischer in 1990. It recognizes three aspects of 
firm's factor that influences the process of its adopted and implements the technological innovation: 
technological factor, organizational factor and environmental factor (Figure 2). This framework is 
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Fig. 2: Technology-Organization-Environment (TOE) framework 
Technological factor describes both the internal and external technologies relevant to the firm. 
Organizational factor refers to descriptive measures about the organization such as scope, size, and 
managerial structure. Environmental factor is the arena in which a firm conducts its business -its 
industry, competitors and dealings with the government (Tomatzky and Fleischer, 1990). Both 
framework of TOE and DO1 are identical to the technology and organization factors of TOE 
framework. However, the TOE framework also includes a new an important component, environment 
factor. The environment factor presents both constraints and opportunities for technological 
innovation. Thus, the TOE framework makes DO1 theory better able in order to explain intra- firm 
diffusion (Hsu et a1.2006; Oliveira and Martins, 2009). 
3. HYPOTHESES 
3.1 Organizational factors 
Organizational sizehas been one of the most frequently examined factors in the study or 
organizational innovation (e.g., Rai & Patnayakuni, 1996; Thong, 1999). Prior studies reported that 
size has a positive impact on the likelihood of IS related innovation adoption such as adoption of 
CASE tools (Rai & Patnayakuni, 1996), object oriented (Fichman & Kemerer, 1997), and TQM 
(Ravichandran, 2000). Large size firms are more likely to adopt innovation since they are capable of 
absorbing the risk associated with innovation and have sufficient resources and infrastructure to 
facilitate the implementation of innovation (Fichman & Kemerer, 1997). 
Adoption and implementation of green innovation demand a certain level of organizational resources. 
Larger organizations should be better in a position to support such demands. Morever, larger 
organizations should have a higher potential to use e-commerce due to a larger scale of business 
operations (Lind, et al., 1989). Therefore, we expect that e-commerce adopters would have a larger 
size than prospectors and laggards. 
Hypothesis 1: The three types of organizations significantly differ in their size. 
Top Management Support for Green Innovation 
It is well accepted that top management plays a critical role in acquisition and diffusion of innovation 
(Orlikowski, 1993; Rai & Patnayakuni, 1996; Wesh & White, 1981). Top management can stimulate 
change by communicating and reinforcing values through an articulated vision for the organization 
(Thong, 1999). Moreover, top management can ensure that resources and capibilities required for 
adopting and implementing innovation will be readily available when they are needed (Rai & 
Patnayakuni, 1996). Empirical studies in IT innovation suggested a positive effect of leadership 
support on innovation adoption. Rai and Patnayakuni (1996), for example, found that top management 
support has a positive effect on CASE tools adoption behavior in IS departments. 
Adopting and implementing green innovation requires resources extensively that are forthcoming only 
with the active support from top mangement. In addition, top management support for green 
innovation would also send a strong signal to get line management to actively participate in 
proposing and developing green innovation initiative. Therefore, we expect that green innovation 
adopters would have a higher level of top mangement support for green innovation than prospectors 
and laggards. 
Hypothesis 2: The three types of organizations significantly differ in the extent of top management 
support for green innovation. 
Existence of IT Department 
Absorptive capacity theory (Cohen & Levinthal, 1990) asserts that a firm's ability to appreciate an 
innovation, to assimilate it, and apply it to new ends is largely a result of the firm's preexisting 
knowledge in areas related to the focal innovation. This prior related knowledge makes it easier for 
organizations to acquire and retain new knowledge for innovation adoption. Complementary to this 
perspective, it was found that the technology assimilation is best characterized as a process of 
organizational learning, wherein individuals and the organization as a whole acquire the knowledge 
and skills necessary to effectively acquire and apply new technology (Boynton, et al., 1994). Prior 
empirical studies in IT innovation also point to prior knowledge as a key determinant of IT innovation 
adoption (Fichman&Kemerer, 1997). 
Hypothesis 3: The three types of organizations signijicantly difer in the existence of IT department. 
3.2 Technology Factors 
Perceived Benefits 
Perceived benefits refer to the extent of management recognition of the relative advantage that green 
innovation can provide to the firms. Perceived benefits are regarded as an important factor in 
determining adoption of new innovations (lacovou, et al., 1995; Rogers, 1995). For example, lacovou, 
et al. (1995) found that perceived benefits have a positive effect on the likelihood of ED1 adoption in 
small businesses. Therefore, we expect that adopters of green innovation would have a higher level of 
perceived benefits than those of prospectors and laggards. 
Hypothesis 4: The three types of organizations significantly differ in the extent ofperceived benefits. 
Perceived Compatibility 
Perceived compatibility is defined as the extent to which an innovation is perceived as being 
consistent with the existing needs, values, and technological infrastructure of potential adopters 

